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Infection versus autoimmunity
In viral infections and in skin cancer, 
creating an inflammatory environment 
appears to be a critical step in the elimi-
nation of virally infected cells and tumor 
cells. Imiquimod is a topical TLR7/8 ago-
nist that is used in a cream form to treat 
skin lesions caused by human papilloma 
virus and MCV and certain skin cancers. 
The mechanisms of imiquimod-induced 
regression of skin lesions are not com-
pletely understood; however, hallmarks 
of treatment include pDC accumulation 
and IFN-I production (Stary et al., 2007). 
Accumulation and activation of pDCs in 
skin lesions is not always ideal, however. 
In chronic inflammatory/autoimmune 
diseases such as psoriasis, systemic 
lupus erythematosus, and lichen planus, 
pDC infiltration and activation results 
in excessive DC maturation and auto-
reactive B- and T-cell activation (Conrad 
et al., 2009). It will be worth investi-
gating whether the IFN-DCs described 
by Vermi et al. (2011) are also found 
in skin lesions of psor iasis, systemic 
lupus erythe ma tosus, or lichen planus 
and whether they contribute to disease 
pathogenesis. Understanding the chain 
of events that occur in the skin during 
viral infection, cancer and chronic 
inflammatory disorders may open new 
avenues of therapeutic intervention.
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consequences of Psychological 
Distress in Adolescents with Acne
Laurent Misery1,2
Acne may cause psychological distress that is associated with many psychiatric dis-
orders. In this issue, Halvorsen et al. report suicidal ideation, mental health prob-
lems, and affective isolation to be relatively frequent in adolescents with acne. This 
report suggests that adverse events that have been attributed to therapies for acne, 
including suicidal ideation and depression, may reflect the burden of substantial 
acne rather than the effect of medications.
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Psychological distress
Adolescence is known to be a period 
especially associated with psychological 
distress. Adolescents are psychologically 
vulnerable, and they tend to be 
sensitive to modifications in their 
bodies and appearance. Studies have 
revealed the burden of acne to dimin-
ish adolescents’ quality of life and to 
impact their global self-esteem (Dreno, 
2006; Fried and Wechsler, 2006). Girls 
and boys with acne have lower self-
attitude, more feelings of uselessness, 
fewer feelings of pride, lower self-
worth, and lower body satisfaction 
than those without acne. In a regres-
sion model for body mass index and 
depressive symptoms, acne explains 
significantly lower self-attitude (for 
boys) and poor self-worth (for girls) 
(Dalgard et al., 2008).
Psychiatric consequences
Acne-related psychological suffering 
could be consequently linked to the 
occurrence of psychiatric disorders such 
as anxiety, depression, and suicidal ide-
ation. Many studies have shown these 
disorders to be present in patients with 
acne, but the impact of these studies 
was often diminished by small sample 
size and absent or doubtful controls 
(Niemeier et al., 2006; Tan, 2004). A 
few large studies have demonstrated 
depressive symptoms to be present in 
patients with acne (Purvis et al., 2006). 
However, a population-based study 
comparing the frequency of suicide and 
suicidal ideation in teenagers, with and 
without acne, has been lacking. Such a 
study could influence our understand-
ing of the role of isotretinoin, an acne 
therapy, in suicides.
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Halvorsen et al. (2011, this issue) stud-
ied 4,744 adolescents with a response 
rate of 80% (3,775 participants). Among 
respondents, 493 suffered from self-
declared substantial acne. Suicidal 
ideation was reported by 10.9% of all 
interviewed teenagers: only 9.5% of 
those with no acne or little acne, 18.6% 
of those with moderate acne, and 24.1% 
of those with substantial acne (odds ratio 
approximately 2). The differences were 
greater in boys than in girls.
In a similar manner, adolescents with 
substantial acne were significantly more 
likely to report mental health prob-
lems measured by the Strengths and 
Difficulties Questionnaire than those 
with less acne. Social impairment was 
more common with increasing acne: 
low attachment to friends, not thriving 
at school, never had a romantic relation-
ship, and never had sexual intercourse 
were associated with substantial acne in 
a multivariate model.
therapeutic consequences
The severe burden of acne is strong justi-
fication for effective acne treatment and 
psychiatric screening for patients with 
the condition. It is therefore necessary to 
detect psychological suffering, depres-
sion, anxiety, and (especially) suicidal 
ideations, as well as other psychiatric 
diseases in adolescents with acne, and to 
propose appropriate treatment. Because 
of the role of acne in depression and 
suicidal ideations (or their frequency), it 
is also necessary to effectively treat acne 
itself. Among the options, isotretinoin is 
indicated for severe acne, and it is prob-
ably the most effective.
Isotretinoin and depression
A possible induction of depressive symp-
toms by isotretinoin was first reported in 
1983 (Goodfield et al., 2010). A review 
including all published material report-
ing psychiatric side effects following 
isotretinoin treatment, including case 
reports, case series, reports from adverse 
drug event reporting systems, prospec-
tive surveys, and retrospective case–
control studies, was published recently 
(Kontaxakis et al., 2009). The authors 
included studies about the neurobiol-
ogy of retinoids and possible biological 
mechanisms that may lead to psycho-
pathology. They concluded that a link 
between isotretinoin and psychopathol-
ogy was possible but not restricted to 
depression and that there was a need for 
placebo-controlled prospective studies 
to establish a causal link.
In this context, the study by Halvorsen 
et al. (2011) suggests that the higher rates 
of suicidal ideation and mental health 
problems among adolescents who are 
candidates for systemic isotretinoin 
therapy may likely reflect, at least in part, 
underlying frequencies of these issues, 
independent of therapy. Acne appears to 
be an independent risk factor for suicidal 
ideation, especially in boys.
These results have to be related 
to those of a concomitant study on a 
cohort study (Sundstrom et al., 2010). 
An increased risk of attempted suicide 
appeared apparent up to 6 months after 
the end of treatment with isotretinoin. 
Because the risk of attempted suicide 
was already rising before treatment, an 
additional risk due to the isotretinoin 
treatment cannot be established.  Even 
patients who made suicide attempts 
before treatment did not seem to have 
this behavior reinforced by treatment 
with isotretinoin.
If there is a link between isotretinoin 
and depression, there are no predic-
tive tests to quantify the level of risk to 
patients, and perhaps it is an idiosyn-
cratic reaction (Goodfield et al., 2010). 
Clinicians must keep in mind that sub-
stantial acne is a major risk factor for 
depression and suicidal ideation and 
that it may be necessary to treat patients 
effectively for both depression and 
acne. In addition, isotretinoin is known 
to produce significant improvements 
across a wide variety of psycho logical 
functions in patients with acne as a 
result of the amelioration of the condi-
tion (Kellett and Gawkrodger, 1999). 
Further, acne-induced stress favors acne 
through the release of neurotransmit-
ters (Ganceviciene et al., 2009), and it 
is probably advantageous to patients to 
inhibit this cycle.
Halvorsen et al. (2011) reveal a need 
to include psychological aspects in the 
assessment and treatment of all patients 
suffering from acne, especially those with 
substantial acne. Because of the frequen-
cy of depressive symptoms and suicidal 
ideations in these patients, it is essential 
to detect and treat these psychological 
issues. And because depression, suicidal 
ideations, and social impairment are 
likely secondary to acn`e, it is necessary 
to treat acne effectively in these patients. 
Such negative acne-related psycho logical 
problems are frequent, whereas the role 
of isotretinoin in triggering depression 
remains debatable. It is probably useful 
and less dangerous to give iso tretinoin to 
patients with both acne and depression 
(with adequate psychiatric follow-up) 
than to exclude these patients from this 
treatment modality.
Finally, this report underlines the 
necessity of studying psycho logical 
aspects of skin diseases in order to 
understand the interrelationship between 
disease and treatment.
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Clinical Implications
•  Substantial acne is frequently associated with depression, suicidal 
ideations, and social impairment.
•  Patients with acne may require both psychological and dermatological 
care.
•  If isotretinoin triggers depression and suicidal ideation in patients with 
acne (which remains to be confirmed), it may be no more common than 
the effect of acne in the first place.
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Hair cycling and Wound Healing: To 
Pluck or Not to Pluck?
Olivera Stojadinovic1, Mayumi Ito2 and Marjana Tomic-Canic1
The incidence of nonhealing wounds (diabetic foot, pressure, venous, and 
arterial ulcers) is reaching epidemic proportions, underscoring the need for 
new treatment modalities. Understanding hair follicle biology and its potential 
to accelerate wound healing may offer new treatment strategies. In this issue, 
Ansell et al. show that wounds on anagen skin heal faster than those on telo-
gen skin, suggesting that hair cycle stages may influence healing outcome.
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The clinical need to improve and 
accelerate wound healing is tremen-
dous because the incidence of chronic 
ulcers (venous, diabetic foot, and pres-
sure) is rising to epidemic propor-
tions. Annually, more than 4 million 
Americans are hospitalized with a deep 
soft-tissue infection of the skin, and 
over $25 billion dollars are spent on 
wound care. The true cost, however, is 
the mortality and morbidity associated 
with nonhealing wounds, which dis-
proportionately affect elderly, disabled, 
and immobile patients as well as those 
with vascular disease and/or diabetes 
(Lebrun et al., 2010).
Ultimately, the goal of wound healing 
experts is to integrate the knowledge 
gained from studies of wound healing 
and hair follicle bio logy toward regenera-
tive pathways (rather than repair). Recent 
reports of de novo folliculo genesis in full 
thickness wounds of adult mice under-
scored the potential use of hair follicle 
biology for tissue regeneration. In this 
issue, Ansell et al. (2011) utilized the 
C57BL/6 mouse model and two types of 
wounding (incisional and excisional full 
thickness) to study the influence of the 
hair cycle on wound healing.
Clinicians have long reported that 
hair-bearing areas tend to heal more 
rapidly than those lacking hair foll icles. 
Conversely, laboratory investigators 
have shown that hair follicle stem 
cells contribute to the wound healing 
process significantly, although under 
normal conditions they do not partic-
ipate in epithelial homeostasis (Ito and 
Cotsarelis, 2008). Upon wounding, 
epithelial stem cells residing in the hair 
follicle migrate to the epidermis to aid 
re-epithelialization (Ito et al., 2005).
Acute wound healing is a multi-
faceted process involving numerous 
resident skin cells as well as circulat-
ing cells. The process is orchestrated 
by tightly regulated cross-talk among 
wounded cells, cells in the vicinity of 
a wound, and cells that migrate from 
a distance to a wound site after inju-
ry. These cells include keratinocytes, 
fibroblasts, platelets, macrophages, 
and endothelial cells as well as local 
progenitors (residing in basal epider-
mis and hair follicles) and circulating 
progenitors (bone-marrow derived) 
(Barrientos et al., 2008), resulting in 
inflammatory response, matrix deposi-
tion, cellular migration, and prolifera-
tion. The hair follicle serves not only as 
a source of progenitors but also as an 
anchor and chemoattractant to other 
progenitor cells.
The hair follicle is a mini-organ 
formed during embryonic development 
by epithelial–mesenchymal inter-
actions; it is composed of multiple 
lineages of epithelial cells that include 
the hair matrix, hair shaft (medulla, 
cortex, and cuticle), and inner and 
outer root sheaths, as well as dermal 
components that include the dermal 
papilla and the dermal sheath (Paus et 
al., 1999). Once formed, the epithe-
lial components of the hair follicle are 
renewed through cyclical phases of 
anagen, catagen, telogen, and exogen 
(Muller-Rover et al., 2001). Anagen 
marks the hair growth phase, in which 
keratinocytes of the hair matrix within 
the lower bulb region of the hair folli-
cle proliferate rapidly and produce the 
hair shaft. During catagen, hair follicle 
proliferation ceases, and the lower part 
of the follicle regresses through cel-
lular apoptosis. Telogen is the resting 
stage of the follicle, during which the 
hair shaft is maintained in the absence 
of proliferation. Following telogen, the 
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